PI 3-kinase-Akt-p70 S6 kinase in hypertrophic responses to leukemia inhibitory factor in cardiac myocytes.
Leukemia inhibitory factor (LIF) is a member of interleukin-6 related cytokines, which induces cardiac hypertrophy through glycoprotein (gp) 130. In this study, the role of phosphatidylinositol (PI) 3-kinase, Akt/protein kinase B (Akt/PKB), and p70 S6 kinase activation in LIF-induced hypertrophic responses such as stimulation of protein synthesis, atrial natriuretic peptide (ANP) gene expression, and reorganization of actin filaments into sarcomeric units was investigated in cultured cardiac myocytes. Treatment of cells with LIF resulted in sequential activation of PI 3-kinase, Akt/PKB, and p70 S6 kinase. Using inhibitors for PI 3-kinase and p70 S6 kinase activation, and adenovirus-mediated expression of dominant negative mutants of PI 3-kinase and Akt/PKB, we showed that PI 3-kinase activation was essential for stimulation of protein synthesis, ANP gene expression, and sarcomeric reorganization induced by LIF, while Akt/PKB activation was indispensable for ANP expression and stimulation of protein synthesis, but not for sarcomeric reorganization. Activation of p70 S6 kinase was necessary for stimulation of protein synthesis, but not for ANP gene expression or sarcomeric reorganization. These results indicated the essential role of PI 3-kinase-Akt/PKB-p70 S6 kinase pathway in the LIF-induced hypertrophic responses in cardiac myocytes.